FREE   EXPANSION   OF   GASES                                      *
fied; and as it is these qualities which we can most conven-                        j1/
iently regard as being immediately adjustable in any arbitrary                       ;
manner, we shall generally consider them as the independent variables in formulas expressing the pressure, the specific heats,                        i
and other properties of the particular fluid in any physical con-                       l>)
dition.                                                                                                           ,i
Let v be the volume (in cubic feet) of a unit mass (one pound) of the fluid, and t its absolute temperature ; and let p be its pressure in the condition denned by these elements.                              i
Let also e be the "mechanical energy"* of the fluid, reckoned from some assumed standard or zero state, that is, the sum of the mechanical value of the heat communicated to it,                        /
and of the work spent on it, to raise it from that zero state to the condition defined by (v, t); and let N and K be its specific heats with constant volume, and with constant pressure, respec-                        !
tively.   Then, denoting, as before, the mechanical equivalent of                       ;'}
the thermal unit by J, and the value of Carnot's function for                      f /
the temperature t by /*, we havef                                                                   '
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From these we deduce by eliminating 0,                                                        |
and
* Dynamical Theory of Heat, Part Y., On the Quantities of Mechanical
Energy Contained in a Fluid in Different States as to Temperature and                         jjj
Density, § 82, Trans. Boy. 8oc. JBOin., Dec. 15,1851.                                                          |
t Ibid., §§89, 91.                                                                                                      Ill
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<\ of the rushing air became pretty con-         I 'i                     stant; it was then shut for a period of 3£, 7|, 15, 30, or 60         ^
